beta-2-Aminobicyclo-(2.2.1)-heptane-2-carboxylic acid. A new activator of glutaminase in intact rat liver mitochondria.
beta-(+/-)-2-Aminobicyclo-(2.2.1)-heptane-2-carboxylic acid (BCH) stimulated, in a concentration-dependent manner, the formation of glutamate by mitochondria isolated from rat liver and incubated with 20 mM glutamine. Maximum enhancement was seen with 10 mM BCH while 5 mM leucine was without effect. The initial lag in the rate of glutamate formation was not eliminated by BCH. Preincubation of the mitochondria without glutamine also did not abolish the lag period; to the contrary, it resulted in a progressive deactivation of the glutaminase. The decrease in enzyme activity during the preincubation without glutamine was partially reversed by the addition of either 10 mM BCH or 1.4 mM NH4Cl and was essentially abolished by their combined action. The apparently sigmoid rise in the activity of glutaminase with increasing concentration of glutamine became hyperbolic in the presence of 1.4 mM NH4Cl. BCH stimulated the NH4Cl-activated glutaminase in the entire range of glutamine concentrations studied (2-40 mM) without changing the S50 value. In mitochondria disrupted by repeated cycles of freezing and thawing, the enzymatic activity was maximal even in the absence of BCH. It is postulated that BCH is a potent activator of mitochondrial glutaminase and that manifestation of its action requires intact organelle structure. In addition, it is concluded that BCH-induced stimulation of glutamine catabolism in isolated hepatocytes (Zaleski, J., Wilson, D. F., and Erecinska, M. (1986) J. Biol. Chem. 261, 14082-14090) is the consequence of activation of the mitochondrial glutaminase.